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Preface. ix 

the proofe, and in the preparation of -the index ; to Mr. W. 
Honting, F.B.C.Y.S., for suggestions on the chapter dealing 
with Locomotion ; and to Professor M^Fadvean for the loan 
of two woodcnts illnstrating the chapter on the Foot. 

To &eDitate the study of locomotion, I have had the 
plates so arranged as to face as nearly as possible the 
letterpress describing the movements. 

I have laid nnder contribntion Golin's invaluable ' Traite 
de Phjsiologie comparee des Animaux'; EUenberger's 
* Physiologie der Haussaugethiere ' ; Foster's, iFKendrick's, 
and Landois and Stirling's Text-books of Physiology; 
G^mgee's translation of 'Hermann's Physiology'; the 
same author's 'Physiological Chemistry of the Animal 
Body'; Halliburton's 'Text-book of Chemical Physiology 
and Pathology ' ; Bunge's ' Physiological and Pathological 
Chemistry'; Meade Smith's 'Physiology of the Domestic 
Animals,' and others mentioned in the text. With reference 
to Dr. Meade Smith's work, I regret to find that on page 105 
I have inadvertently given the title as 'A Text-book of 
Comparative Physiology.' 

I have endeavoured to acknowledge all sources of in- 
formation, though it is possible that, in drawing from such 
a wide area, I may have omitted in places to do so. 



Army Veterinary School, Aldershot, 

August, 1892. 
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(BUNGE.) 

These tables do not compare very well, but as the analyses 
were made by men whose results are of undoubted accuracy, 
they are interesting as showing how the blood may vary in 
composition. 

Keviewing these analyses, we may say that dividing the 

blood into corpuscles and plasma, that the latter consists 

of— 

Water 

Proteids - 

Fats 

Fibrin 

Extractives 

Salts 

The Corpuscles. 

Water - - 56 parts. 

Solids - - 43 „ consisting of 90 per cent, haemo- 

globiu, 8 per cent, proteids. 
Salts ' 1 „ 



- 90 


parts per cent. 


- 8 


or 9 parts. 


- -1 
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- -2 


or 4 „ 


- -4 


>» 


- -8 
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The Heart, 61 

in conclusion we mUst briefly notice the results of Gaskell's 
profoundly philosophic work in this direction. According 
to this authority the vagus is the trophic nerve of the heart ; 
it excites processes of repair (anabolism), builds up the 
muscular tissue, and is, in fact, the nutrient nerve to this 
organ ; the sympathetic, on the other hand, excites pro- 
cesses of decomposition or destruction (katabolism), in just 
the same way as a motor nerve passing to muscle excites 
katabolic processes in the muscle elements as the result of 
work. If we carefully consider this theory ^n conjunction 
with what we have previously stated respecting the opposite 
action of the vagus and sympathetic, we can see that it 
receives every support. 



The Bloodvessels, 75 

stomach and intestines, perform a very evident function. 
We have only to think of the size of a collapsed and full 
stomach in the horse, to recognise the necessity for some 
arrangement existing to prevent stretching of the vessels or 
interference with the blood supply. 

The vast venous and arterial plexuses of the foot of the 
horse is a peculiarity of the circulation which is dealt with 
in the chapter devoted to the Foot. 
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Water 

Proteids 

Fat - 
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Carbo-hydratea 
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The water being in the largest, and, excluding the carbo- 
hydrates, the salts being in the smallest, proportion. If the 
body of an animal be examined, it is found that the largest 
portion of it is muscular tissue — in the horse 45 per cent, 
at least. 

The following table is from Tereg's article on the 
* Exchange of Material.'* 
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Phosphoric acid - 
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* EUenberger's * Physiologic.' 






Fig. 40.— The Trot. 
From instantaneous photographs hy Anschiitz. {Mlenberger.) 
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Fig. 41. — Curves Described by the Fore-leg during the Trot. 
The description of Fig. 38 applies. (Marey and Pages.) 
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Fig. 42. — Curves Described by the Hind-leg during the Trot. 
The description of Fig. 39 applies. (Marey and Pages.) 



Flo. 46.— The Jumh. 

From inalaitlaneouK photograplia bff 0. Anachiit:. {EUejihfrijer,] 



The Foot. 871 

frog can perform its function unless on a level with the 
ground surface of the shoe. 

7. The pattern of shoe is immaterial so long as it has a 
true and level bearing, and rests well and firmly on the wall 
and bars. I believe the simpler the shoe the better, viz., one 
plain on both ground and foot surface, to be secured with 
no more nails than necessary, as the nails destroy the horn, 
and these are not to be driven higher than needful, for high 
nailing is ruinous to feet. 

Such, briefly, are the conditions which fulfil physiological 
shoeing. 
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376 A Manual of Veterinai^y Physiology, 

whilst the braying of the ass is both an inspiratory and 
expiratory eflfort. In both cases the sound partly comes 
through the mouth. 

In the ox, sheep, and goat there are no ventricles in the 
larynx, and only rudimentary vocal cords. In the ass the 
ventricles are very large. 

Yawning is a deep, slow inspiration, and though the horse 
opens the mouth and slightly crosses the jaws, I am not 
certain whether the whole of the air or only part of it 
passes by the mouth. 

Sneezing and conghing are expiratory efforts, the former 
occurring through the nostrils, the latter through the 
mouth ; but in both yawning and coughing the long soft 
palate of the horse must be raised to allow the air to pass 
into the mouth. 



394 A Manual of Veterinary Physiology. 

addition of the rennet ferment) and ordinary milk albumin. 
Milk acted upon by rennet is divided into clot and whey. 
The casein of mare's milk is more like human than cow's 
casein. 

If milk be microscopically examined, it is found to be 
filled with minute oil globules, which form in the milk a 
perfect emulsion, and so never run together. After the 
fluid has stood some time the fat globules rise to the sur- 
face as cream, though still forming an emulsion. The fat in 
milk consists of several fatty acids. If the fat be liberated 
from the globules by beating, butter is formed, consisting 
of 68 per cent, of palmatin and stearin, 30 per cent of olein, 
and 2 per cent, of specific butter-fats (Halliburton). 

The sugar of milk is known as lactose ; the salts of milk 
have been dealt with on p. 18. 



Growth^ Decay, and Death. ' 401 

and the subject presents a problem for the solution of the 
physiologist. 

Shortly after death o^gor mortis appears (see page 252), 
and within an hour or two tympany of the abdomen is 
apparent, reaching such a degree in a few hours, that post- 
mortem rupture of the diaphragm is exceedingly common. 
The explanation of this disturbance is the enormous amount 
of gas generated by vegetable food. 
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Abdominal muscles iu respiration, 80 
Aberration, chromatic, 299 

spherical, 298 
Abomasum, 133 
Absorbents. See Lymph 
Absorption, 175, 183 

from cellular tissue, 184 

from conjunctiva, 185 

of fats, 188 

from intestines, 186 

from peritoneum, 185 

from the pleura, 185 

of proteids, 189 

from respiratory passages, 183 

by the skin, 185 

from the stomach, 133 

of sugar, 189 
Accommodation of the eye, 301 
Achroodextrin, 104 
Acid, acetic, 17, 121 

amido, 12 

benzoic, 12, 203, 216 

bile, 13, 162 

butyric, 17, 121 

carbonic. See Carbonic acid 

carbolic, 17, 151, 203, 214 

cholalic, ] 62 

fatty, 13, 17, 243 

formic, 17 

glycocholic, 162 

hippuric, 12, 202 

hydrochloric, in stomach, 121, 
122, 130, 133 

lactic, 17, 121, 122, 130, 133, 
244 



lactic, conversion of starch into, Anabolism, 226 



Acid, sarco-lactic, 92, 244 

stomach, 114, 121, 12.'>, 130, 133 

sulphuric, 203, 206, 218 

sulphuric conjugate, 168, 218 

taurocholic, 162 

uric, 201, 216 
Age, old, 397 

Air, changes in, during respiration, 
83 

composition of, 83 

expired, composition of, 93 

inspired, composition of, 93 

(juantity breathed, 92 
Albumen, 6 

acid, 7 

alkali, 7 

conversion into peptones, 127 

serum, 27 

tests for, 10 

in urine, 211 

in urine, tests for, 212 
Albuminoids, 10 
Albumins, derived, 7 
Albumose, 8, 127 
Alimentary canal. See Intestines 
Allantoic fluid, 385 
Allan tois, formation of, 3S5 
Amble, the, 338 
Amides, 12 
Amido acids, 1 2 
Ammonia in mine, 206 
Amnion, 382 

Amylolytic action of saliva, 104 
Amylopsin, 170 
Amy lose, 15 



129 
lactic ferment, 126 
lactic, iu muscle, 243 
lactic, in gastric juice, 133 
nitrogenous, 12 
organic, 17 
oxalic, 17 
phosphoric, "^f^^ -'^^ 



Aoelectmtonus, 256 

Animal body, composition of, 1, 220 

expenditure of, 220, 222 

income of, 220, 222 
Animal heat, 237 

regulation of, 239 
Animal starch, 165 
Anti -albumose, 128 
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Anti -peptone, 127 
Aorta, pressure in, 57 
Apnoea, 90 

Arteries. See Circulation 
Arterial pressure, 64 
Asphyxia, 90 
Astigmatism, 299 
Auditory canal, 316 

centre, 283 

nerve, 316 
Augmentation in nerve centres, 271 
Auricles of heart, 48 
Automatism in nerve centres, 270 
Automatic action, 270 

Benzoic acid, 12, 203, 316 

Bile, 159 

Bile acids, 13, 162 

action on food, 164 

analysis of, 159, 160 

pigments, 161 

quantity of, 163 

reaction of, 159, 164 

salts of, 159, 162 

secretion of, 163 

specific gravity of, 159 

in urine, 213 

use of. 163 
Bilirubin, 161 
Biliverdin, 161 
Birth, 391 
Bladder, urinary, 210 

gall, 159, 163 
Blastodermic membrane, 382 
Blind spot, 304 
Blood, 24 

analysis of, 44 

arterial, 40 

buffy coat, 36 

changes in, during respiration, 83 

circulation of, 51 

coagulation of, 35 

compared with lymph, 178 

composition of, 25, 44 

corpuscles, 28, 33 

distribution of, 42 

effect on respiratory centre, 92 

extractives of, 40 

fibrin in, 37 

ferment, 38 

gases of, 42 

hsemoglobin in, 29, 30 

laky, 29 

liquor sanguinis, 26 

physical characters of, 24 

plasma, 26 

plasma, carbonic acid in, 88 

plates, 35 

pressure, 57, 64 

proteias of, 26 



Blood, quantity of, 42 

salts of, 40 

serum, 26 

sugar in, 165 

in urine, 214 

velocity of, 68 

venous, 40 
Bloodvessels, 62. See Circulation 

influence of nerves on, 71 

tension in, 65 
Body, composition of, 1, 221 

metabolic processes in, 226 
Brain, circulation in, 73, 284 

comparative weight of, 282 

ventricles of, 284 

See Nervous System 
Breathing. See Respiration 
Butter, formation of, 394 
Butyric acid, 121 

Caecum, 145, 146 

digestion in, 146-148 
Calcium in urine, 205, 218 
Calorimeter, 237 
Canter, physiology of, 338 
Carbo-hydrates, classification of, 14 
Carbo-hydrates, formation of fat from, 
229 

source of energy. 165. 167 
Carbolic acid, 17, 151, 203, 214 
Carbon in the body, 1 
Carbonates in body, 22 
Carbonic acid in the air, 93 
Carbonic acid in blond plasma, 88 

diffusion of, from blood, 89 

in expired air, 93 
Cattilago nictitans, 311 
Ca«ein, action of rennin upon, 126, 394 
Cellulose, 16, 129 

digestion of, 16, 129, 116, 149, 
150 
Cellular -tissue, absorption from, 184 
Centre ano-spinal, 275 

cardio-accelerator, 279 

cardio-inhibitory, 279 

cilio-spinal, 274 

for coughing, 278 

for defaecatiou, 157 

for dilating the pupil, 277 

for erection, 275 

genito-spiual, 275 

for heat, 283 

auditory, 283 

olfactory, 283 

parturition, 275 

respiratory, 277 

swallowing, 277 

for sweating, 279 

tactile, 283 

cf taste, 283 
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CerebeQam, ^1 
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fanctkM»c£, 2^1 
Ceidraii,2S2 
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eonrahitnB of, 2S2 
of, ±SS 
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seosonr eentree in, 2^3 

ventzideB of, 2Sf 
Chloridee in mine, 20d, 217 
Cblorioe in bodj, 3, 18 
Cboksterine, 16, 160, 196 
Chorioo, 3&6 
Chyle, 181 

analysis of, 182 

ookmr of, 183 

compouison with lymph, 181 

gases of, 183 
Chyme passage through small intes- 
tines, 145 

passage of, from stooubch, 114 

physical characters of, 144 
CircnlatioD, arterial, 69 

of blood, 51 

in brain, 284 

capillary, 70 

duration of, 69 

faetal, 389 

infiaence of respiration on, 64, 82 

mechanics of, 62 

pecaliarities in, 73 

venous, 70 
Colon, 148 

absorption from, 150 

cuudition of ingesta in, 148 

description of, 148 

digestion in, 149 

fermentation in, 149 

single, contents of, 150 
Colostrum, 393 

Conjunctiva, absorption from, 185 
Contraction of muscle, 243 
Co-ordination in nerve centres, 271 
Copulation, act of, 378, 379 
C(»rd, umbilical, 386 

spinal. iSee Spinal cord 
Cornea, 297 
Corpora nigra, functicm of, 304 

quadrigemina, 280 

striata, 280 
Corpuscles in blood, 28 

colostrum, 393 

destruction of, 34 

number of, in blood, 29 

Pacinian, 260 
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Decav, 399 
Deodna, 386 
EMscatkiD, 156 

centre for, 157 
Deglutition, 99 

influence of saliva on, 100 
nervoQs mechanism of, 100 
j in ruminants, 100 

! vohmtarv contral of, 99 

Doitition, UUe of, 398 
D^>ressor nerve, 72 
Development of ovum, 3S2 
Dextrin, 15 
Dextrose, 14 

, Diaphragm, during rumination, 140 
I movements during respiration, 79 

Diet. St^ Food 
; Diffusion in air of limg, 87 
> laws of, 86 

I of oxygen into tissues, 87 

, Digestibility of food, 234 
Digestion, 96 
changes, 104 
amylolytic, 128, 149 
of cellulose, 16, 129, 146, 149, 

150 
changes in gastric glands during, 

123 
in caecum, 146, 147, 148 
in colon, 149 
comparison of peptic and ^HincrtMi' 

tic, 171 
food, comparative timo oooupiod 
by different varieties of, 113, 
115, 116 
food, prehension of, 96 
gastric juice, secretion of, 122, 

124 
of hay, 114 
intestinal, 141 

Hmall intestinoH, 141 
large inteitinei, 145 
mastication, movementH of jaw 

during, 97 
movemeuts of Mtomaoh during, 

114 
of oats, 116 
palate soft, UHe of, 90 
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Digestion, pancreatic, 170 

(jf peptoncB, 127 

post-mortem of stomach, 134 

utomach, 109 

stomach acids, 121 

stomach, effect of gastric juice 
upon colour of food, 114 

stomach, periods of, 129 

stomach, in the pig, 133 

stomach, in ruminants, 130 
Draught, force exercised during, 354 

physiology of, 353 
l^iictus arteriosus, 390 

venosus, 389 
Duodenum, effect of pressure upon, 
113 

pyloric curve of, 113 
use of, 113 
l)}'spn(t*a, 90 



Ear, cochlea of, 316, 318 

internal, bones of, 316 

internal, muscles of, 317 

labyrinth of, 316 

lymph of, 316 

nerves of, 316, 318 

organs of Corti, 318 

otoliths, 318 

semi-circular canals, 316, 318 

tympanum, 317 

vestibule, 316, 318 
Ejaculation, mechanism of, 380 
Electrotonus, 256 
Embrj'o, development of, 382 

nutrition of, 391 
Erametropia, 299 
Endo-cardium, 49 
Endolymph, 316 
Epidermis, 192 

effect of grooming upon, 192 
Epiglottis in deglutition, 99, 375 
Erection, phenomena of, 378 
Erythrodextrin, 104 
Eustachian tube, uses of, 317 
Excretion, 197 
Exercise, effect on muscles, 243 

on respiration, 81, 94 

on secretion of urea, 201 

on production of heat, 240, 244 

on production of carbonic acid, 93 
Exertion, effect upon respiration, 94 
Expiration, 79 
Eye, 294 

optical axis of, 298 

pupil of, 303 

See Sight 
Eyeball, movements of, 306 

muscles of, 306 
"Eyelashes, 312 



Fajces, 153 

analysis, 154, 155 

amount of, 156 

colour of, 154 

composition of, 154 

consistence of, 154 

expulsion of, 156 

meconium, 157 

odour, 156 
Fallopian tube, use of, 381 
Fat, 13 

absorption of, 188 

in chyle, 181 

emulsion of, 171 

formation of, 229 

saponification of, 172 

unacted upon in stomach, 129 
Fatigue, muscle, 250 
Fatty acids, 13 

nitrogenous matters, 12 
Feeding, Ellenberger's views upon, 119 

effect of water after, 119 

fluid in stomach after, 120 
Ferments, 10 

amylolytic, development of from 
food, 128 

blood, 38 

cellulose, 129 

cyto-hydrolytic, 129 

gastric, 125, 129 

of succus intericus, 143 
Fibrin, 7 

in blood, 37 

ferment, 38 
Fibrinogen, 38 
Foetus. See Embryo 
Foetal circulation, 389 
Food, absorption of, 186 

acidity of, in stomach, 114 

amount required, 232 

acted upon by saliva, 103, 104 
gastric juice, 127 
bile, 164 

pancreatic juice, 170 
succus entericus, 143 

appearance of in stomach, 119 

arrangement of in stomach, 117* 
118, 119 

digestibility of, 234 

effect of gastric juice on, 114, 127 

inorganic, 229 

length of time occupied by diges- 
tion of, 113, 115, 116 

nitrogenous, 227 

non-nitrogenous, 228 

passage from stomach of, 118 

prehension of, 96 

time occupied in consumption of, 
98 
Foot, anti-concuBsion mechanism 362 
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Foot, composijbion of, '656 

elastic movements of, 366 

expansion of, 366 

the frog, 363 

laminae of, 358 

lateral cartilages of, 365, 368 

moisture in, 355 

navicular bursa of, 369 

■physiological Hboeiog, 370 

sole of, 360 

vascular mechanism of, 357 

the wall, 363 
Foramen ovale, 390 

Gall bladder, 159, 163 
Ganglia, 259 

cardiac, 60 

Gasserian, 285 

spinal, 261 

structure of, 260 

sympathetic, 293 

trophic influences of, 293 
Ganglion cells, 260 
Gallop, physiology of, 347 
(Jas, blood, 42 
Gases, absorption of, by fluids, S5 

dissociation of, 89 

in body, 18 

intestinal, 153 

partial pressure of, 85-89 

of respiration, 95 

of stomach, 135 
Gastric juice, 124 

acids of, 114, 121, 125 

action of, 127 

amylolytic action of, 128 

colour of, 125 

composition of, 124 

effect upon food of, 114, 127 

mucin in, 125 

pepsin in, 125 

rennin in, 125 

«if the pig, 133 

secretion of, 122 

■specific gravity of, 125 
Gtneration, 377 
Gcnninal veaiclen, 382 
G c rtati on, period of, 390 
Glands, gastric, 1 22 

gastric changcH in, during diges- 
tioD, 123 

Harderian, 312 

fundu*, 122 

mammary, 292 

thymus. 77 

pineal, 77 

pituitor}*, 77 

pyloric 123 

aaiivary, 101 

wbaeeous, \\K* 



Gland»<, small intestines, 142 
sweat, 193 

changes in cells of, 195 
I thyroid, 77 

Glands, vascular, 7H 
Globin, 33 
Globulin, 6 

Glottis, niovemeutM of, 182 
Glucose, 14 

test for, 14 
Glycerine, 17 
Glycin, 162 
Glycocoll, 162 
(Glycogen, 15, 165 

in muscle, 166, 167, 243 
source of, 167 
I use of, 167 

, Graafian foUicleH, 380, 381 
, (xrowth, 395 
I rate of, 395 

Gums, animal, 16 
Gustation. See Taste 
Gutteral pouches, 31 7 

Hsematin, 33 

Hsematoblasts, 35 

Haematoidin, 33, 161 

Haematoporphyrin, 33 

Haemin, 33 

Hsemochromogen, 33 

Haemoglobin, amount of in Ixxly, 31 

in blotxi, 29 

carbonic oxide, 33 

compounds of, 32 

nitric oxide, 33 

union with oxygen, 87 
Hair of skin, 192 

shedding of, 192 
Hay, digestion of, 114 
Hearing, nerves of, 316, 31 S 

physiology of, 315 
Heart, 47 

capacity of, 56 

dally work of, 57 

fibres of, 49 

ganglia of, 60 

movements of, 52, 54 

nervouri mechanism of, ->* 

position of, 48 

pressure within, 56 

revolution of, 51 

sounds of, 54 

valves of, 4H, .'0, .►:5 
Heat, animal, 237 

amount of, -39 

loss of, 23>< 

rejrulation of. 239 

sources ot, -'U 

unit, 237 
Hemi-albumose, 12> 
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Hemi-peptone, 1*27 
Hippomanes, 385 
Hippuric acid, 12, 202 

in urine, te^ts for, 216 
Hydrochloric acid in stomach, 121, 

122 
Hydrogen in body, 2 
Hypermetropia, 300 

Images, retinal, 298 

Income and expendituie, 220, 222, 

224 
Indigo, 13 

in urine, 216 
Indol, 13, 151 
Infusoria in stomach, 152 
Inhibition in nerve centres, 271 
Inhibitory nerves, 59, 289 
Inosite, 14 
Inspiration, 78 
Intelligence, comparative, of animals, 

282 
Intestines, absorbent surface of, 187 

absorption from, 186 

circulation in, 74 

digestion in, 141 

gases of, 153 

large, 145 

caecum, 145, 146 

colon, 148 

duration of digestion in, 149 

nervous mechanism of, 157 

putrefactive processes in, 150, 152 

reaction of contents of, 143 

small, 141 

glands of, 142 
Iron n body, 3, 23 
Iris, the, 303 

action of light upon, 303 

colour of, 303 

movements of, 303 
Irritability, 245, 258 

Joint, elbow, 326 

fetlock, 327 

foot, 36i; 

hip, 326 

hock, 324 

knee, 326 

shoulder, 326 

stifle, 325 
Joints, synovia of, 323 
Jump, the, 348 

Katabolism, 226 
Kathelectrotonu^>, 250 
Kicking, physiology of, 348 
Kidney, function of, 197 

nerve supply of, 198 

structure of, 197 



Labyrinth of ear, 316 
Lacteals, 183, 186, 188 
Lactic acid in stomach, 121, 122 
Laminae arrangement of, 360 

foot, use of, 358 
Lanolin, 196 
Larynx, during deglutition, 99 

movements of, 374 

muscles of, 374 

nerve supply of, 375 

physiology of, 373 

ventricles of, 373, 376 

vocal cords of, 373, 374, 376 
Lecithin, 4, 34, 160 
Lens, convex, passage of light through, 
296 

crystalline, 302 

optical, centre of, 296 

principal axis of, 296 

refraction in, 297 

secondary axis of, 296 
Leucin, 5, 168, 170, 201 
Leucocytes, 33 
Levers, theory of, 320 
Levulose, 14 
Ligaments, check, 328 

suspensory, 327 
Lips. iSee Prehension 
Liver, 159 

destruclion of red corpuscles in, 
36 

nervous control of glycogenic 
function, 167 

conversion of leucin into urea in, 
168 

summary of changes in, 168 

uses of, 168 
Locomotion, the amble, 388 

apparatus of, 320 

buck jumping, 350 

the canter, 338 

centre of gravity, 329 

check ligament, use of, 328 

daily work of horses, 350 

draught, physiology of, 353 

the gallop, 347 

joints, structure of, 323 

the jump, 348 

kicking, .MS 

lying down, 350 

muscles, action of, 321, 322 

rearing, 348 

rising, 350 

standing, act of, 330 

suspensory ligament, use of, 327 

the trot, 338 

velocity of paces, 351 

the walk, 333 

the weight carried, 352 

weight on the limbs, 329 
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Long; poiitioB of, 78 

wipirafairy cfaangiw in* <^ Res- 
pinticm. 
Lying cbwB^ aet of, 350 
Ljmph, 175 

MDaljmBciy 177 

amUjaiB oC^coB^aied with that •>£ 

blood, 178 
cdb»17t{ 

comgantim. ot, wi&. Ch^ie. I-^I 
gaKai<I76 
moweaaentm at, ISO 
qwBtitj of, 178 
of, 17tl 
oi,17tf 
175 
spedlle grwritj of, I7*S 
ot 17» 
ISO, IS«, 18» 



^falmig and braking ennents, 25«$ 
MagBBBiimiB body, 22 

in wiDe^ 205, 2IS 
Ma^i^baa bodies, 198 
MiJtOK^ 15, 104 
Munmuj gland, ^392 
Mastieatiaii, 97 

muKl^ q£, 98, I<)0 
Meemipn, 157 
MedDlla,275 

eentee for deglatitioa in, l«>i) 

eautmin, 376 

eestre ftrir nmiinatioa, 140 

eerebella^ ttact in, 27t> 

eolnmnsol, 275 

dfcnMiflou of fibres in, 27-^ i7^ 

fimctioii of , 2S0 

grej matter of, '276 

pynunidnl tract in, 276 

respiratoty centre in, 91 

tracts in, 266 

vaao motor, centre in, 72 
MeUbolism, 226 
Metbaemoglobin, -32 
Micturition, 210 

Milk, action of stomach, juice upon, 
1*29 

composition of, 393 

globules, 394 

proteids of, 394 

salts in, 18 

uterine, 391 
Movement, co-ordination of, 2^1 
Macons, secretion of, by stomach, 112, 

120, 122, 125, 126 
Mucus in urine, 214 
Muscle, acid of, 243, 244 

cardiac, 49 

composition of, 242 

contraction of, *i43 



Mosde, cnzrentH^ 246 

cnrvesv 24''* 

elaiftzcitj of, 250 

tnritain]rtv of, 245 

fatigue, 250 

^ycogm in, 166 

laryngieal, 374 

nervous niflcfaaotsm. q£^ 243 

phatvngeal, 99 

reaptzatoiy^ SO 

rigor mit)rti» ii^ 252 

skeletal, pcoportsoa in bo«2y« 242 

tetanus of, 249 

variedes of, 242 

exertion, effect of. upon nucriti^tu 
232 
Muscular ^vstem, 242 

work, laws oi^ 251 
Myopia, 299 
Mvotfin, 243 

Nasal chambers, S2, 313 
Xeighiug. phvsii»Iog;y of, 376 
Xerve celLs -60 
endings* 260 

centres, auguientaiti^'tt itt, x7  
autouiatism in, 270 
co-ordifij^tiott u»% 2^ I 
mbibitiott in, 271 
rsdiatiott v^f iii)i|«>M&^>M(» tw^x 

2:0 
trau;jiV^rviM.v Uiw 5J7v> 
t«*rutitr;*tk'U:!k :;^\> 
N«r\e<s» 2:>* 

2^1 

d^|*wsA»*'» T- 

t'tf«x'l v»l di\Ui%v» v"Jfv ^'x"^^ 

t'i^lh |vfcir» >Js'^r 

r«oi^, 2s<6 
tifih ^>ui\ 5JS.\ 

\Mf ht'Mnivii. -S«» 316» 31s^ 
i»hiUtor\\ %^V> 

irritaluUt>' of» 2*Vx 
.^ kiduttv, U>S 
larvniit>*U, 28vS, a7.\ 
UngxMl, 21H> 
of ui«&ticatioii, 2S«^ 
uu4or-i«uli, 284 
k4 muscW, 24«^ 
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Ntrves, nutrition of, 259 
of the oesophagus, 28J> 
olfactory, 313 
optic, 295 
of pancreas, 174 
pathetic, 285 
pharyngeal, 287, 288 
phrenic, effect of division of, 91 
pneumogastric. 58, 92, 288 

branches to intestines, 157 

branches to stomach, 141 

influence An circulation, 72 

influence on heart, 58 

summary of functions of, 289 
of respiration, 289 
sensory roots, function of, 267 
seventh pair, 286 
sixth pair, 286 
of the skin, 191 
spinal, 266 

accessory, 290 
splanchnic, 141 
of stomach, 140 

in rumination, 140 
sympathetic, influence on heart, 

58 
of taste, 287,' 314 
of the tongue, 286. 290, 287 
vaso-motor, 69, 71, 267, 279, 

291 
velocity of impulses through, 

259 
Nervous system, 253 

cerebrum, the, 281, 282 
corpora quadrigemina, 280 
corpora striata, 280 
crura cerebri, 280 
medulla oblongata, 275 
pons varolii, 280 
reHex action in, 268 
spinal cord, 260 
sympathetic system, 290 
thalami optici, 280 
Nitrogen in body, 2 
Nitrogenous acids, 12 

bodies, 4 
Non- nitrogenous bodies, 6 
Nostrils, movements of, 82 
Nutrition, 220 

amount of food required for, 232 
effect of nitrogenous food upon, 

227 
effect of inorganic food upon, 229 
effect of muscular exertion upon, 

232 
effect of non-nitrogenous food 

upon, 248 
effect of starvation upon, 230 
effect of income and expenditure 

on, 220, 222, 224, 225 



Nutrition he embryo, 391 

of nerves, 259 
Nutritive ratio, 235 

Oats, digestion of, 116, 120 
Odour, perception of, 313 
Oi)dema, cause of, 179, 181 
(Esophageal groove in rumination, 

138 
Oesophagus during deglutition, 99 
during rumination, 101 
nerve supply of, 288 
structure of, 100 
Oil, olein, 13 
palmitin, 13 
stearin, 13 

emulsitica tion of, 170, 189 
saponification of, 170 
Old age, 399 
Olfactory lobes, 313 
nerves, 313 
sensations, 313 
Omasum, 132 

condition of food in, 132 
function of, 132 
reaction of, 133 
Ophthalmoscope, 305 
Optic nerve, 295 
I Orbit, 294 

i Ors[an of Jacobson, 313 
' Organism, constituents of, 1 
Ovum, 380 

changes in, 382 
development of, 382 
impregnation of, 382 
Ovary, 380 

' Oxygen, diffusion of, into tis8uej>, 87 
' in body, 2 

of inspired and expired air, 93 
union with haemoglobin, 87 
I uses of, in tissues, 88 

absorption of, by blood, not 
' according to law of pressure, 

87 

Palate, soft, during deglutition, 99 
' nerves of, 100 

Pancreas, 159, 169 
' changes in cells of, 172 

nervous mechanism of, 174 
Pancreatic digestion compared with 
that of stomach, 171 
juice, 169 

action on proteids, 170 
action on fats, 170 
action on starch, 171 
amount of, 173 
analysis of, 169 
emulsifying action of, 171 
ferments of, 170, 172 
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Saliva, analysis of, 102 

characters and properties of, 140 

during deglutition, 100 

effect of rumination on, 103 

effect of fasting on secretion of, 
103 

gases of, 102 

glands producing, 101 

nervous mechanism concerned in 
secretion of, 105 
• physical properties of, 103 

ptyalin in, 104 

reaction of, 102 

secretion of, 101, 105, 114 

specific gavity of, 102 

in stomach, 120 

unilateral secretion of, 103 

use of, 103 
Salivary glands, mucous and serous, 
101, 107 

changes in cells of, 107 
Salts, bile, 162 

in body, 18 

in milk, 18 

various in nutrition, 229 
Schneiderian membrane, 314 
Sebaceous secretion, 195 
Sebum, 195 
Secretion, gastric juice, 122 

of saliva, 105 

changes in albuminous cell^, 108 

changes in mucous cells, 108 

by cells of stomach, 122 

of pancreatic juice, 169 

of bile, 159 

of urine, 209 

of sweat, 1 93 

of milk, 392 

of semen, 377 
Segmentation of ovum, 382 
Self digestion of stomach, 134 
Semen, chemical composition of, 377 

emission of, 380 
Semilunar valves, 61 
Semicircular canals, use of, 318 
Sensations special, auditory, 316 

olfactory, 312 

of taste, 3] 4 

visual, 294 
Senses, 294 

touch, 191 
Sensibility, recurrent, 267 
Serous cavities, 181, 185 
Serum, 26 

albumen, 4, 6, 26 
Sexual desire, 380 
Shoeing, physiological, 370 
Sight, 294 

accommodation, 301 

astigmatism, 299 



Sight, cartilage nictitans, 311 

chromatic aberration, 299 

cornea refraction, 297 

corpora nigra of iri-, 304 

cr3rstalline lens, 302 

emmetropia, 299 

fundus, appearance of, 305 

hypermetropia, 300 

the iris, 303 

katoptric test, 302 

lens, refraction of, 297 

movements of eyeball, 306 

myopia, 299 

muscles of eyeball, 306 

optical axis of the eye, 298 

refraction, 295 

the retina, 304 

retina, corresponding points of, 
309 

secretion of tears, 312 

spherical aberration, 298 

tapetum lucidium, 304 

vision, binocular, 307 

vision, monocular, 307 

visual angle, 298 

visual purple, 306 

yellow spot, 306 
Silicon in body, 
Sinuses, facial, use of, 314 

lymph, 175 
Skatol, 13, 151 
Skin, 191 

absorption by, 185 

area of, 191 

as an organ of touch, 191 

hair of, 192 

nerve endings in, 191 

respiratory function of, 196 
Sleep, 328, 333, 350 
Smegma, 195 
Smell, in choice of food, 96 

seat of, 312 

turbinated bones, use of, 313 
Sodium in body, 19 

glycocholate and taurocholate, 1 62 

in urine, 206 
Solar plexus, 291 
Sound, 316 
Spermatozoa, 377 

action of, on the ovum, 382 
Spermatic fluid, 377, 378, 379, 380 
Sphygmograph, 66 
Spinal cord, 260 

arrangement of, 263 

centres in, 274 

conducting paths in, 272 

connection with sympathetic 
system, 268 

decussation in, 272 

effect of injuries upon, 273 
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Tongue of ox, 96 

papillae of, 315 
Touch, 318 

Trachea, pressure in, during respira- 
tion, 81 
Tracts in cord, 272 

medulla, 276 
Transudation of white corpuscles, 34 

lymph corpuscles, 176 
Tricuspid valves, 48, 50 
Trot, physiology of, 338 
Trypsin, 170 f^ 

Trypsinogen, 172 
Tympanimi of ear, 317 
Tyrosin, 9, 168, 171 

Umbilical cord, 386 
Urea, 201 

conversion in the liver, 168 

in urine, tests for, 215 
Uric acid, 201 

conversion in liver, 168 
Urine, 197 

abnormal constituents in, 211 

analysis of, 207, 208 

ash analysis of, 204 

of the calf, 208 

clinical examination of, 214 

colour of, 200 

colouring matter of, 204 

composition of, 198 

of horse, 199 

odour of, 200, 207 

of the ox, 207 

physical characters of, 200 

of the pig, 209 

quantity of, 199, 207, 208 

reaction of, 199 

secretion of, 209 

sheep, 208 

solids of, 201 

specific gravity, 199 
testing of, 211 



Urobilin, 165, 204 

Uterine milk, 391 

Uterus during intercouree, 379 

Vagus. See Pneumogastric Nerves 
Valves of heart, 48, 50 

of lacteals, 183 

of lymphatics, 180 

veins, 70 
Vaso-motor, nerves, 71, 291 

centre, 72, 279 
Veins. See Circulation 

of foot, 75, 358 
Velocity of paces, 351 
Ventricles of brain, 284 

of heart, 48 
Vestibule of ear, 316 
Vision. See Sight 
Vocal cords, 373, 374, 376 
Voice, the, 372 

coughing, 376 

neighing, 375 

sneezing, 376 

sound, production of, 373 

yavjrning, 376 
Vomiting, 136 

in the horse, 136, 137 

in ruminants, 136 

with ruptured stomach, 137 



Walk, physiology of, 333 

Water in body, 18 

passage of, to caecum, 145 
after feeding, effect of, 119 
Ellenberger's view upon, 119 

Weight carried by horses, 352 
increase during growth, 396 

Work of horses, 350 

Yawning, 376 

Yelk, segmentation of, 382 
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papillae of, 315 
Touch, 318 
Trachea, pressure in, during respira 

tion, 81 
Tracts in cord, 272 

medulla, 276 
Transudation of white corpuscles, 84 

lymph corpuscles, 176 
Tricuspid valves, 48, 50 
Trot, physiology of, 338 
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Trypsinogen, 172 
Tympanum of ear, 317 
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of the calf, 208 
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composition of, 198 

of horse, 199 

odour of, 200, 207 

of the ox, 207 

physical characters of, 200 

of the pig, 209 

quantity of, 199, 207, 208 

reaction of, 1 99 

secretion of, 209 

sheep, 208 

solids of, 201 

specific gravity, 199 
testing of, 211 



Urobilin, 165, 204 

Uterine milk, 391 

Uterus during intercourse, 379 

Vagus. See Pneumogastric Nerves 
I Valves of heart, 48, 50 
; of lacteals, 183 

of lymphatics, 180 
veins, 70 
\ Vaso-motor, nerves, 71, 291 
! centre, 72, 279 

! Veins. See Circulation 
• of foot, 75, 358 

Velocity of paces, 351 
! Ventricles of brain, 284 
I of heart, 48 

; Vestibule of ear, 316 
1 Vision. See Sight 
Vocal cords, 373, 374, 376 
Voice, the, 372 

coughing, 376 

neighing, 375 

sneezing, 376 

sound, production of, 373 

yawning, 376 
Vomiting, 136 

in the horse, 136, 137 

in ruminants, 136 

with ruptured stomach, 137 

Walk, physiology of, 333 

Water in body, 18 

passage of, to caecum, 145 
after feeding, effect of, 119 
Ellenberger's view upon, 119 

Weight carried by horses, 352 
increase during growth, 396 

Work of horses, 350 

Yavjrning, 376 

Yelk, segmentation of, 382 
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